We consider a mean value iteration for a family of functions, which corresponds to the Mann iteration with lim n→∞ α n = 0. We prove convergence results for this iteration when applied to strongly pseudocontractive or strongly accretive maps.
Let B be a nonempty and convex subset of X,T : B → B and x 0 ,u 0 ∈ B. The Mann iteration (see [3] ) is defined by u n+1 = 1 − α n u n + α n Tu n .
(1.5)
The Ishikawa iteration is defined (see [2] ) by x n+1 = 1 − α n x n + α n T y n , y n = 1 − β n x n + β n Tx n , (1.6) where {α n } ⊂ (0,1) and {β n } ⊂ [0,1). Let s ≥ 2 be fixed. Let T i : B → B, 1 ≤ i ≤ s, be a family of functions. We consider the following multistep procedure: Let F(T 1 ,...,T s ) denote the common fixed points set with respect to B for the family T 1 ,...,T s . In this paper, we will prove convergence results for iteration (1.7), for strongly pseudocontractive (accretive) maps when {α n } satisfies (1.8). These results improve the recently obtained results from [6] , in which {α n } and {β n } converge to zero. We give two numerical examples in which iteration (1.7), when {α n } satisfies (1.8), converges faster as in [6] . Note that, in both cases, iteration (1.7) converges faster than Ishikawa iteration. Lemma 1.3 [4] . Let X be a real Banach space, and let J : X → 2 X * be the duality mapping. Then for any given x, y ∈ X,
(1.10) Lemma 1.4 [7] . Let {a n } be a nonnegative sequence which satisfies the inequality
where t ∈ (0,1) is fixed, lim n→∞ σ n = 0. Then lim n→∞ a n = 0. 
Main result
Then if we assume x n ≤ M, by
we get x n+1 ≤ M. From (1.2) and (1.10), with
we get
Using (1.8), we obtain
thus,
The following inequality is satisfied:
Substituting (2.6) and (2.8) into (2.7), we obtain
(2.10) From (2.1), we know that lim n→∞ σ n = 0; all the assumptions of Lemma 1.4 are fulfilled and consequently we have lim n→∞ x n − x * = 0.
In Theorem 2.1, {α n } does not converge to zero, while in [6] , {α n } converges to zero. 
The Banach space in Theorem 2.1 contains no restrictions.
Further results
Denote by I the identity map.
Remark 3.1. Let T,S : X → X and let f ∈ X be given. Then, (i) a fixed point for the map Tx = f + (I − S)x, for all x ∈ X, is a solution for Sx = f ; (ii) a fixed point for Tx = f − Sx is a solution for x + Sx = f .
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Remark 3.2 [5] . The following are true.
(i) The operator T : X → X is a (strongly) pseudocontractive map if and only if (
We consider iteration (1.7), with
..,s − 1 satisfying (1.8): 
8), and condition (2.1) is satisfied, then iteration (3.2) converges to a common solution of x +
S i x = f i , 1 ≤ i ≤ s.
Numerical examples
Let X = R 2 be the euclidean plane, consider x = (a,b) ∈ R 2 , with x ⊥ = (b,−a) ∈ R 2 . We know that x,
, and x ⊥ , y + x, y ⊥ = 0, for all x, y ∈ R 2 . Denote by B the closed unit ball. In [1] , we can get the following example in which Ishikawa iteration (1.6) converges and (1.5) is not convergent. Example 4.1 [1] . Let H = R 2 and let
The map T : B → B is given by
Then the following are true: (i) T is Lipschitz and pseudocontractive;
(ii) for all (α n ) n ⊂ (0,1), the Mann iteration does not converge to the fixed point of T (which is the point (0,0) and it is unique).
The main result from [2] assures the convergence of the Ishikawa iteration (1.6) applied to the map T given by (4.2). The convergence is very slow. In [6] , for the same T, it was shown that iteration (1.7) converges faster. Here, we give an example for which (1.7) with {α n } satisfying (1.8) converges even faster as in [6] .
Case 1 [6] . Consider now T 1 (x, y) = 0.5 · (x, y), for all (x, y) ∈ B, T 2 = T, and s = 2, where T is given by (4.2), the initial point x 0 = (0.5,0.7), and α n = β n = 1/(n + 1) in (1.7). The main result from [6] assures the convergence of (1.7).
Case 2. Consider T 1 (x, y) = 0.5 · (x, y), for all (x, y) ∈ B, T 2 = T, and s = 2, where T is given by (4.2), the initial point x 0 = (0.5,0.7), α n = 0.7, for all n ∈ N, and β n = 1/(n + 1) in (1.7). The fixed point for both functions is (0,0). Observe that k = 0.5, and {α n } satisfies (1.8):
Note that Mann iteration does not converge for any {α n } ⊂ (0,1). Using a Matlab program, we obtain Table 4 .2.
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